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Introduction

For effective interpretation of model output, a blend of knowledge and experience is critical. However, even experienced
forecasters can fail to identify significant weather events and their resultant impacts.

Analog Methodology - The Big Picture Ice Storm Analogs

Search the 28-yr North American Regional Reanalysis (NARR) dataset against the model forecast (GFS212-40km) for
potential analogs.
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Failure to recognize these and similar events may be due to a variety of meteorological reasons, but the identification of * 20,384 potentialanalogs (25 winters, 6 months, 4 per day) NV s ANNGY
these significant events may be the primary cause. Remove “duplicate” times by choosing the best analog over a 24-h period. 1984011512, 1984011518, 1984011600, UL Desg %* :i i RO
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PMSL COR, and PWTR COR

The focus of the CIPS analog guidance is not to provide a deterministic forecast, but to give the scale and intensity of

historical events that are similar to the current forecast. Create products that are useful for winter storm guidance.

For a detailed overview of the methodology, please see the corresponding preprint manuscript.
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NARR 19990108/0000V000 PMSL [black,mb], 10m WND [barbs, kts],and 6h ACCUM SNOW NARR 19990108/0000V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right); NARR 20080212/0000V000 PMSL [black,mb], 10m WND [barbs,kts],and 6h ACCUM SNOW NARR 20080212/0000V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right);
° A = t ff t d f th th [shaded,in,13:1] (top left); 850-hPa HGHT [black,dm], ISOTACHS [shaded, kts],and WND [barbs, kts] 700-hPa FRNT [red,K 100km-13hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE [shaded,in,13:1] (top left); 850-hPa HGHT [black,dm], ISOTACHS [shaded, kts],and WND [barbs, kts] 700-hPa FRNT [red,K 100km-13hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE
severe iIce storm aitrecced areas irom e soutnern (top right); 500-hPa HGHT [black,dm], WND [barbs,kts], and ABS VORTICITY [shaded,s"!] (bottom WATER [in] (bottom right). (top right); 500-hPa HGHT [black,dm], WND [barbs,kts], and ABS VORTICITY [shaded,s!] (bottom WATER [in] (bottom right).
left); 300-hPa HGHT [black,dm], ISOTACHS [shaded kts],and WND [barbs, kts] (bottom right). left); 300-hPa HGHT [black,dm], ISOTACHS [shaded kts],and WND [barbs, kts] (bottom right).

Plains through the Ohio Valley on 26-28 January 2009.

e -FZRA and FZDZ accumulated up to 0.25"” of
glaze in Oklahoma with power outages.

 Inthe Springfield, Missouri area, up to 0.75" of

o Atits height, the winter storm was responsible for FZRA occurred with 35,000+ without power.

causing widespread outages when 1.3 million residents
were left without power (700,000 residents in KY).

e FZRA to 0.25" was reported in southeastern
Missouri and southern Illinois.

e Insouthern Illinoisan 1.00” FZRA and glaze
was reported. The area was declared a disaster
area. Power outages lasted over 1 week.
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o 55 fatalities nationwide (24 fatalities in KY). Most
deaths were attributed to traffic accidents, hypothermia,
and carbon monoxide poisoning.

o LU EAD = | B

= e 0.25" - 0.50” FZRA with power outages and
trees down occurred along the Ohio River in

Kentucky.

e Along the Ohio River in southern Indiana, 0.50”
FZRA and 3-4" of sleet occurred.

o Portions of 7 states (OK, MO, AR, TN, IL, IN, and KY) had
Federal Disaster Declarations declared.
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26-29 January 2009 federal disaster declarations [shaded counties] from FEMA and greaterthan1”of @ Photographs courtesy ofthe NWS Paducah,KY. | = (& S BRI s & B L O ey < & | 1 S e e B BEEEES L o gSimeey 288 | USe e S BEEEN L L B W o | 8 | NARH0802ZT0600V000 SO0MBHGHT [dkm] and VORT[ET T * NARR 080227/0B00V000 3005 HGH fakim]ana WD 157 " NARR99010210000V000 300NE AT fdhrs and WN 143 EPV 700-600MB [PVU-shaded]
glaze based on event summary maps from the Tulsa, OK; Springfield, MO; Little Rock, AR; Paducah, KY; SUTZGM SOV e Bl . i T 00 60O [PV shaded] ™ - Ly i )
Louisville, KY; and Jackson, KY NWS forecast offices. Inset photograph courtesyofthe NWS Little Rock, NARR 20080221/0600V000 PMSL [black,mb], 10m WND [barbs,kts],and 6h ACCUM SNOW NARR 20080221/0600V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right); NARR 19990102/0000V000 PMSL [black,mb], 10m WND [barbs,kts],and 6h ACCUM SNOW NARR 19990102/0000V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right);
AR. [shaded,in,13:1] (top left); 850-hPa HGHT [black,dm], ISOTACHS [shaded kts],and WND [barbs,kts] 700-hPa FRNT [red,K 100km-13hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE [shaded,in,13:1] (top left); 850-hPa HGHT [black,dm], ISOTACHS [shaded kts],and WND [barbs,kts] 700-hPa FRNT [red,K 100km-13hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE
NARR 20090126/1800V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right); NARR 20090127/0000V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right); NARR 20090127/0600V000 2-m TEMPERATURE [C] (top left); 850-hPa TEMPERATURE [C] (top right); (topright); 500-hPa HGHT [black,dm], WND [barbs, kts],and ABS VORTICITY [shaded,S'1:_| (bottom WATER [in] (bottom right). (topright); 500-hPa HGHT [black,dm], WND [barbs,kts],and ABS VORTICITY [shaded,S'l:_l (bottom WATER [in] (bottom right).
700-hPa FRNT [red,K 100km-1 3hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE 700-hPa FRNT [red,K 100km-13hr-!] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE 700-hPa FRNT [red,K 100km-13hr-1] and 700:600-hPa EPV [shaded,PVU] (bottom left); PRECIPITABLE left); 300-hPa HGHT [black,dm], ISOTACHS [shaded, kts],and WND [barbs,kts] (bottom right). left); 300-hPa HGHT [black,dm], ISOTACHS [shaded, kts],and WND [barbs,kts] (bottom right).

WATER[in] (bottom right). WATER[in] (bottom right). WATER[in] (bottom right).

e Insouthwestern Missouri, up to 0.75"” of FZRA
was reported.

e Insouthern Missouri, up to 2.0” FZRA with
40,000 without power. Some power outages
- lasted longer than a week.
20090125/1200F036 Ana IOg Guidance e Along the Ohio River in southern Indiana and
northern Kentucky, 0.25"” - 0.50” of glaze

occurred with power outages.

e 1.0” FZRA with extensive tree and power line
damage occurred in northern Arkansas. Over
100,000 without power during the height of
the storm.
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GFS212 20090125/1200F036
oA [vso0ce: [1500cor | nesocor | rasocor | Tosomes | rasocer | TASocor | F700cer | Tacor | Tamas | Prsteer | pwincor| oseror] rozator ] rosstor] Ave)
2.0 3.2

199901080000 0.957 0.954 0.894 0.967 0.341 0.037 0.102 | 0.871 0.852 0.877 7.861 7.329 7.372 EESal
19820208/1800 0.973 0.975 0.973 0.955 2.4 0.426 0.426 0.221 | 0.919 2.7 0.862 0.930 8.770 7.222 6.287 [E2E
19920118/1200 0.358 0.957 0.856 0.945 2.9 0.199 0.342 0.092 | 0.948 2.2 0.914 0.908 7.713 7.271 6.797 [R2E0
200802120000 0.376 0.963 0.854 0.947 2.4 0.218 0.305 0.180 | 0.936 3.0 0.899 0.910 7.834 5.884 6.655 [FREES
198502041800 0.9765 0.978 0.858 0.982 3.1 0.072 0.501 0.213 | 0.927 2.6 0.877 0.893 7.970 7.207 6.085 [ROE8S
19931227 /1800 0.950 0.953 0.930 0.930 3.3 0.371 0.531 0.266  0.960 4.6 0.900 0.947 7.875 5.580 7.701 [0S
199801111200 0.950 0.944 0.872 0.950 3.1 0.157 0.375 0.112 | 0.833 2.3 0.907 0.917 7.969 6.756 6.018 |[GeSi=h
20080221/0600 0.326 0.947 0.908 0.935 2.9 0.476 0.620 -0.008 0,952 2.1 0.920 0.917 2.470 5.045 5.821 [GSFER
19850110/0000 0.36% 0.967 0.713 0.9689 2.5 0.325 0.331 0.038 | 0.911 3.3 0.809 0.892 7.226 5.835 5.203 |[GRGGE
199601051200 0.9665 0.968 0.701 0.574 3.9 0.165 0.320 -0.024 0.904 4.0 0.881 0.927 5.432 6.065 7.283 |GESSS
20051207 /1200 0.878 0.926 0.819 0.971 3.8 0.319 0.428 0.174 0.836 5.6 0.693 0.780 6.022 7.268 6.429 [GSES
19990102 /0000 0.9582 0.961 0.542 0.966 2.6 0.394 0.116 0.225 | 0.851 2.0 0.809 0.941 7.227 7.496 4.718 |GeE0
20020119/0000 0.328 0.9282 0.820 0.942 3.2 0.119 0.485 0.047  0.945 2.9 0.761 0.920 7.226 5.858 0.209 |GEIOE
20071215/0000 0.342 0.954 0.796 0.959 4.3 0.012 0.559 0.264 | 0.965 4.4 0.945 0.904 8.937 5.045 5.538 [GaSS0
199302151800 0.970 0.970 0.751 0.957 3.3 0.283 0.729 0.104  0.941 4.3 0.905 0.955 7.439 3.927 5.348 [6:288

. UPDATE. ..

FORECAST UPDATED TO UPGRADE FAR SOUTHERN MISSOURI TO AN ICE STORM
WARNING. HOURLY TRENDS WERE ALSO TENDED TO.

SHORT RANGE MODEL OUTPUT CONTINUES TO TRICKLE IN AT THIS HOUR. THE
NAM HAS ARRIVED IN FULL WITH THE GF5 COMING IN AS I TYPE.

e Southern Illinois was declared disaster area
with FZRA amounts close to 1.0".

A5 HAS BEEN WELL DISCUSSED IN THE PAST SEVERAL FORECAST
DISCUSSIONS. .. THERE IS5 HIGH CONCERN FOR A BAND OF ENHANCED
FREEZING RAIN ACROSS SOUTHERN AND ESPECIALLY S0OUTH CENTRAL
MISS0URI. MODEL QUTPUT CONTINUES TO INDICATE THAT MANY FORMS OF
LIFT...ISENTROPIC...MID LEVEL FRONTOGEMETICAL AND JET INDUCED ARE

FOCUSING ON THE UFGRADED AREA. ON TOP OF THIS...MUCAFE IS5 PROGGED
TO RUN IN THE 100-300 J/KG RANGE.

THE PATTERN SETUP IS TO SAY THE LEAST CONDUCIVE TO FROZEN AND
FREEZING PRECIPITATION. SPRAWLING HIGH PRESSURE ACROSS THE

MORTHERN HALF OF THE CONUS WILL KEEP COLD...SUBFREEZING AIR IN . . . . . .
PLACE. ALOFT...A LARGE...POSITIVELY TILTED TROUGH WILL LEAD Ice storm and freezing rain reports [shaded counties] from NCDC storm Ice storm and freezing rain reports [shaded counties] from NCDC storm
TR R hE o T oren ey T TH AN INVERTED TROUGH ot data for the 1-day period ending on 21 February 2008. data for the 1-day period ending on 1 January 1999.
AND NORTHEAST FLOW WILL REMAIN ENTRENCHED AT THE SFC AND
MODIFICATION OF THE AIRMASS IN PLACE IS NOT EXPECTED.
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LOOKING AT PAST EVENTS THROUGH THE SAINT LOUIS UNIVERSITY ANALOG
SYSTEM. .. THERE REMAINS A RISK OF ACCUMULATING SNOW ACROSS CENTRAL
MISS0URI. .. SOMEWHERE IN THE TwWO TO MAYEBE FOUR INCH RANGE WHEN
CORROBORATING WITH THE MOST RECENT MODEL QUTPUT. S0ME ANALOGS THAT
HAVE BEEN FOUND ARE DISCONCERTING...ESPECIALLY FOR S0OUTH CENTRAL
MO. OUR TWO ICE EVENTS FROM LAST FEBRUARY...INCLUDING FEB 11 AND
12...2008 AND FEB 21...2008...ARE DECENT MATCHES. ON TOP OF THIS
THE BROAD SCALE FEATURES CLOSELY MIMIC SLEET/FREEZING RAIN EVENTS
FOR THIS PART OF THE COUNTRY. ULTIMATELY...THE ANALOGS SUGGEST
THAT A CORRIDOR OF HEAVY ICE ACCUM CAN BE EXPECTED ACROSS FAR
SOUTHERN AND S0OUTH CENTRAL MISSOURI.

Total numbe

Number of potential analogs th xceed set thresholds: 19232

Summary of Analog Results Conclusions

e 9/15 analogs had reports of FZRA in NCDC Storm Data The analog procedure, though tailored for heavy snowfall, selected cases which captured past ice storm/freezing rain events.
This suggested that the analog system can be applied to additional winter weather phenomena.

Number of potential analog KCE d set thresholds: 812

Number of distinct analog events: 264

A5 A RESULT...GIVEN THE MODEL CONSISTENCY AND SUPPORTING
EVIDENCE...AN ICE S5TORM WARNING HAS BE HOISTED FOR FAR S0OUTHERN

Percentage of potential analogs that did not exceed the set threshold at each step of the AND S0OUTH CENTRAL MO.

WILL ALLOW THE NIGHT SHIFT TO INVESTIGATE THE FULL COMPLEMENT OF
00Z OUTPUT TO BEST IDENTIFY ACCUMULATION POTENTIAL. IT IS VERY
POSSIELE THAT PRECIP AMOUNTS WILL VARY WILDLY GIVEN SEVERAL FORMS
OF PRECIFP AND THE POTENTIAL FOR CONVECTIOMN. THERE ALS0O REMAINS A
STRONG POSSIBILITY OF A SHARP CUTOFF OF PRECIP TO THE NORTHWEST.

300-mb HGHT correlatio
500-mb HGHT o
850-mb TMPC corre

850-mb TMPC m

e 4 major ice storms occurred in the top 15 analogs

PROB COOP SNOW =2" TOP 15 ANALOG gfs212 200801281 200F036

PMSL correlation: 10.54 %

8 January 1999 (OK, KS, AR, MO, IL, IN, and KY) Applying the NCDC storm data helped determine the range of potential solutions and impact of the upcoming event.
12 February 2008 (OK, AR, MO, IL, IN, and KY)

Excerpt from the AFD issued by the SGF WFO at 0359
UTC (0959 CST) 25 January 2009.

850-mb HGHT correlation: 0.94 %

GFS212 20090125/1200F036 PMSL [black,mb], 10m WND [barbs kts],and 6h ACCUM SNOW Top 15 analogs based on the GFS 36-h forecast valid at 20090127/0000. Inset figure shows the Probability of COOP event snowfall >2" within 25 km of a grid point based on the top 15 analogs

0090 36 PI s _ 21 February 2008 (OK, AR, MO, IL, IN, and KY) ] ] ) o ]
(top right); 500-hPa HGHY [black,dm], WND [parbs,kts], and ABS VORTICITY [shaded,s-] (bottom fomains usedtofind the top 15 analogs. valid at 20090127/0000- 8 2 January 1999 (OK, KS, AR, MO, IL, IN, and KY) The number of analogs with FZRA in NCDC Storm Data (with 4 major ice storms) gave the SGF NWSFO added confidence to
left); 300-hPa HGHT [black,dm], ISOTACHS [shaded, kts],and WND [barbs,kts] (bottom right). |
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issue an ice storm warning for the southern tier of Missouri counties (28 hour lead time).

Wintar Weather Walchas. a arnings valid a1 190126080

e The 4 major ice storms occurred from Missouri and Arkansas through the Ohio Valley which was similar to the observed event.

NWS winter weather products valid at 1200 UTC 25 January 2009 [top left], 0000 UTC 26 January 2009 [top right], 0600
UTC 26 January 2009 [bottom left],and 1200 UTC 26 January 2009 [bottom right]; winter weather advisory [light blue],
winter storm watch [teal], winter storm warning [pink], ice storm warning [purple], and ice storm advisory [hot pink].




